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DETAILED DESCRIPTION 



[Detailed explanation of a design] 
[0001] 

[Industrial Application] 

This design is involved in amelioration of the centering structure of a ball lens in detail about the 

ball lens collimator which used the spherical ball lens. 

[0002] 

[Description of the Prior Art] 

Conventionally, in the collimator built into various optical instruments, it has structure as there 
are some which used the ball lens, for example, shown in drawing 3 . 

Namely, while carrying out opening of the circular crevice 3 which contains the spherical ball lens 
2 to a top face and forming it in the upper part of a lens holder 1 on it Carry out opening of the 
insertion hole 6 of the ferrule 5 which equipped the lower part of a lens holder 1 with the fiber 
core wire 4 on the axial center to an inferior surface of tongue, and it forms [ it is open for free 
passage and ] in a crevice 3. By carrying out contiguity opposite of the ball lens 2 contained to 
the upper limit side and crevice 3 of the ferrule 5 inserted in the insertion hole 6, light from the 
fiber core wire 4 is made into parallel light with the ball lens 2, or parallel light is converged with 
the ball lens 2, and incidence is carried out to the fiber core wire 4. 
[0003] 

On the occasion of the assembly of the ball lens collimator mentioned above, a ferrule 5 is first 
inserted in the insertion hole 6 of a lens holder 1, this is inserted in a tacking meal and the next 
the ball lens 2 is inserted in a crevice 3, and he fixes this with adhesives 7, and is trying to fix a 
ferrule 5 with adhesives 8 after that 
[0004] 

In this case, the centering of the ball lens 2 and a ferrule 5 is received. After forming a crevice 3 
and the insertion hole 6 in this alignment, it is obtained by processing the bore of a crevice 3 
into the same path as the ball lens 2. In case the ball lens 2 is fixed with adhesives 7, also in 
order not to make the bottom half section of the ball lens 2 flow down these adhesives 7, it is 
necessary to make the bore of a crevice 3 into the same path as the ball lens 2 
[0005] 

[Problem(s) to be Solved by the Device] 

Although it is the configuration of performing the centering of this crevice 3 and the ferrule 5 
inserted in the insertion hole 6 of this alignment by inserting the ball lens 2 in the crevice 3 of 
the same path as this if it is in the conventional ball lens collimator Since the ball lens 2 is 
processed in the precision of several micron order, micron order is [ the dimensional tolerance of 
the bore of the crevice 3 which inserts this ball lens 2 ] needed. In order to produce the problem 
which needs highly precise processing for a lens holder 1 and to perform such highly precise 
processing moreover, a lens holder 1 is limited to the quality of the material with a special 
ceramic etc., and there is a difficulty of becoming expensive. 
[0006] 

The place which this design is made with careful attention to such a trouble that a Prior art has, 
and is made into the purpose is to offer the ball lens collimator which ****** highly precise 



processing to a lens holder, and can perform a centering easily. 
[0007] 

[Means for Solving the Problem] 

As the circular free passage hole of the insertion hole of a ferrule and this alignment formed [ in 
the minor diameter ] in the base of the circular crevice formed in the lens holder by carrying out 
opening in the ball lens collimator of this design on the top face in order to attain said purpose 
by carrying out opening from the spherical ball lens on the inferior surface of tongue at the lens 
holder is formed and a ball lens is dropped into this free passage hole, it contains to a crevice 
[0008] 

Moreover, it forms in the inner skin of the circular crevice formed by carrying out opening to a 

lens holder in the ball lens collimator of this design on the top face from a ball lens with a 

spherical lower limit at the insertion hole [ of the ferrule formed by upper limit carrying out / in a 

minor diameter / opening of the earthenware mortar / of a major diameter /Hike taper side to a 

lens holder from this ball lens on the inferior surface of tongue ], and said alignment. 

[0009] 

[Function] 

Since a ball lens is contained in the case of the former as it drops into the circular free passage 
hole formed in the crevice base of a lens holder if it is in the ball lens collimator of a 
configuration of having mentioned above, the core of a ball lens will be located on the axial 
center of a free passage hole, and since this free passage hole is the insertion hole and this 
alignment of a ferrule, the centering of a ball lens and the ferrule inserted in the insertion hole is 
realized easily. 
[0010] 

Moreover, since the core of a ball lens is located on the axial center of a taper side since the 

ball lens inserted in the crevice of a lens holder touches the taper side of crevice inner 

circumference in the case of the latter, and this taper side is formed in the insertion hole and 

this alignment of a ferrule, the centering of a ball lens and the ferrule inserted in the insertion 

hole is realized easily. 

[0011] 

[Example] 

It explains about an example using drawing 1 and drawing 2 . In addition, the same sign as the 
above is taken as the same or the thing which shows a corresponding thing. 
(Example 1) 

First, the example 1 corresponding to claim 1 is explained using drawing 1 . 

The circular crevice 3 formed in the upper part of a lens holder 1 by carrying out opening on the 

top face is formed in a major diameter from the spherical ball lens 2, and the circular free 

passage hole 9 which opens a crevice 3 and the insertion hole 6 of a ferrule 5 for free passage in 

a minor diameter is formed in the base of this crevice 3 from the ball lens 2 at the insertion hole 

6 and this alignment 

[0012] 

If it is in such a configuration, the centering of the ferrule 5 and the ball lens 2 which could 
double the core of the ball lens 2 on the axial center of the free passage hole 9, therefore were 
inserted in the insertion hole 6 of the free passage hole 9 and this alignment is realized by 
inserting the ball lens 2 in a crevice 3, and dropping the ball lens 2 into the free passage hole 9. 
Moreover, after fixing on the occasion of an assembly with the adhesives 7 which slushed into 
the base of a crevice 3 the ball lens 2 of the ball lens 2 and a ferrule 5 which could either insert, 
dropped into the free passage hole 9, and was contained to the crevice 3, a ferrule 5 is fixed with 
adhesives 8. 
[0013] 
(Example 2) 

Below, the example 2 corresponding to claim 2 is explained using drawing 2 . 
The earthenware mortaHike taper side 10 of a ball lens 2 twist minor diameter is formed [ upper 
limit ] in the lower inner circumference whose circular crevice 3 formed in the upper part of a 
lens holder 1 by carrying out opening on the top face the up inner circumference is formed in a 



major diameter from the spherical ball lens 2, and is a crevice 3 for the lower limit from the ball 
lens 2 by the major diameter, i.e., the same path as the up inner circumference of a crevice 3 
[0014] 

This crevice 3 is formed in the insertion hole 6 and this alignment of a ferrule 5, and the base of 
a crevice 3 is opening it for free passage in the insertion hole 6 through the free passage hole 
1 1. In addition, this free passage hole 1 1 is formed if needed by relation with the focal distance 
of the ball lens 2, and when unnecessary, opening of the lower limit of the taper side 10 is 
carried out to the direct insertion hole 6. 
[0015] 

If it is in such a configuration, the centering of the ferrule 5 and the ball lens 2 which the core of 
the ball lens 2 which touched the taper side 10 was located on the axial center of the taper side 
10, therefore inserted in the insertion hole 6 of the taper side 10 and this alignment is realized 
by inserting the ball lens 2 in a crevice 3. 

In addition, the ball lens 2 contained by the crevice 3 is fixed by the adhesives 7 between the 

taper sides 10. 

[0016] 

[Effect of the Device] 

Since this design is constituted as explained above, it does so the effectiveness indicated below. 

If it is in a ball lens collimator according to claim 1, by forming a free passage hole in the crevice 
base of a lens holder 1 at the insertion hole for ferrules, and this alignment, a centering can be 
performed only by dropping a ball lens into this free passage hole, the dimensional tolerance of a 
lens holder becomes good by several conventional micron order to dozens of micron order, highly 
precise processing is not needed, and a centering is realized easily. 
[0017] 

Moreover, if it is in a ball lens collimator according to claim 2, by forming a earthenware mortar- 
like taper side in the crevice inner skin of a lens holder 1 at the insertion hole for ferrules, and 
this alignment, a centering can be performed only by inserting a ball lens in a crevice, highly 
precise processing is not needed like the above-mentioned, and a centering is realized easily. 
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TECHNICAL FIELD 



[Industrial Application] 

This design is involved in amelioration of the centering structure of a ball lens in detail about the 

ball lens collimator which used the spherical ball lens. 

[0002] 
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PRIOR ART 



[Description of the Prior Art] 

Conventionally, in the collimator built into various optical instruments, it has structure as there 
are some which used the ball lens, for example, shown in drawing 3 . 

Namely, while carrying out opening of the circular crevice 3 which contains the spherical ball lens 
2 to a top face and forming it in the upper part of a lens holder 1 on it Carry out opening of the 
insertion hole 6 of the ferrule 5 which equipped the lower part of a lens holder 1 with the fiber 
core wire 4 on the axial center to an inferior surface of tongue, and it forms [ it is open for free 
passage and ] in a crevice 3. By carrying out contiguity opposite of the ball lens 2 contained to 
the upper limit side and crevice 3 of the ferrule 5 inserted in the insertion hole 6, light from the 
fiber core wire 4 is made into parallel light with the ball lens 2, or parallel light is converged with 
the ball lens 2, and incidence is carried out to the fiber core wire 4. 
[0003] 

On the occasion of the assembly of the ball lens collimator mentioned above, a ferrule 5 is first 
inserted in the insertion hole 6 of a lens holder 1, this is inserted in a tacking meal and the next, 
the ball lens 2 is inserted in a crevice 3, and he fixes this with adhesives 7, and is trying to fix a 
ferrule 5 with adhesives 8 after that 
[0004] 

In this case, the centering of the ball lens 2 and a ferrule 5 is received. After forming a crevice 3 
and the insertion hole 6 in this alignment, it is obtained by processing the bore of a crevice 3 
into the same path as the ball lens 2. In case the ball lens 2 is fixed with adhesives 7, also in 
order not to make the bottom half section of the ball lens 2 flow down these adhesives 7, it is 
necessary to make the bore of a crevice 3 into the same path as the ball lens 2. 
[0005] 



[Translation done.] 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 
[Effect of the Device] 

Since this design is constituted as explained above, it does so the effectiveness indicated below. 

If it is in a ball lens collimator according to claim 1, by forming a free passage hole in the crevice 
base of a lens holder 1 at the insertion hole for ferrules, and this alignment, a centering can be 
performed only by dropping a ball lens into this free passage hole, the dimensional tolerance of a 
lens holder becomes good by several conventional micron order to dozens of micron order, highly 
precise processing is not needed, and a centering is realized easily. 
[0017] 

Moreover, if it is in a ball lens collimator according to claim 2, by forming a earthenware mortar- 
like taper side in the crevice inner skin of a lens holder 1 at the insertion hole for ferrules, and 
this alignment, a centering can be performed only by inserting a ball lens in a crevice, highly 
precise processing is not needed like the above-mentioned, and a centering is realized easily. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Device] 

Although it is the configuration of performing the centering of this crevice 3 and the ferrule 5 
inserted in the insertion hole 6 of this alignment by inserting the ball lens 2 in the crevice 3 of 
the same path as this if it is in the conventional ball lens collimator Since the ball lens 2 is 
processed in the precision of several micron order, micron order is [ the dimensional tolerance of 
the bore of the crevice 3 which inserts this ball lens 2 3 needed. In order to produce the problem 
which needs highly precise processing for a lens holder 1 and to perform such highly precise 
processing moreover, a lens holder 1 is limited to the quality of the material with a special 
ceramic etc., and there is a difficulty of becoming expensive. 
[0006] 

The place which this design is made with careful attention to such a trouble that a Prior art has, 
and is made into the purpose is to offer the ball lens collimator which ****** highly precise 
processing to a lens holder, and can perform a centering easily. 
[0007] 
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MEANS 



[Means for Solving the Problem] 

As the circular free passage hole of the insertion hole of a ferrule and this alignment formed [ in 
the minor diameter ] in the base of the circular crevice formed in the lens holder by carrying out 
opening in the ball lens collimator of this design on the top face in order to attain said purpose 
by carrying out opening from the spherical ball lens on the inferior surface of tongue at the lens 
holder is formed and a ball lens is dropped into this free passage hole, it contains to a crevice. 
[0008] 

Moreover, it forms in the inner skin of the circular crevice formed by carrying out opening to a 
lens holder in the ball lens collimator of this design on the top face from a ball lens with a 
spherical lower limit at the insertion hole [ of the ferrule formed by upper limit carrying out / in a 
minor diameter / opening of the earthenware mortar / of a major diameter /-like taper side to a 
lens holder from this ball lens on the inferior surface of tongue ], and said alignment. 
[0009] 
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OPERATION 



[Function] 

Since a ball lens is contained in the case of the former as it drops into the circular free passage 
hole formed in the crevice base of a lens holder if it is in the ball lens collimator of a 
configuration of having mentioned above, the core of a ball lens will be located on the axial 
center of a free passage hole, and since this free passage hole is the insertion hole and this 
alignment of a ferrule, the centering of a ball lens and the ferrule inserted in the insertion hole is 
realized easily. 
[0010] 

Moreover, since the core of a ball lens is located on the axial center of a taper side since the 
ball lens inserted in the crevice of a lens holder touches the taper side of crevice inner 
circumference in the case of the latter, and this taper side is formed in the insertion hole and 
this alignment of a ferrule, the centering of a ball lens and the ferrule inserted in the insertion 
hole is realized easily. 
[0011] 
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EXAMPLE 



[Example] 

It explains about an example using drawing 1 and drawing 2 . In addition, the same sign as the 
above is taken as the same or the thing which shows a corresponding thing. 
(Example 1) 

First, the example 1 corresponding to claim 1 is explained using drawing 1 . 

The circular crevice 3 formed in the upper part of a lens holder 1 by carrying out opening on the 

top face is formed in a major diameter from the spherical ball lens 2, and the circular free 

passage hole 9 which opens a crevice 3 and the insertion hole 6 of a ferrule 5 for free passage in 

a minor diameter is formed in the base of this crevice 3 from the ball lens 2 at the insertion hole 

6 and this alignment 

[0012] 

If it is in such a configuration, the centering of the ferrule 5 and the ball lens 2 which could 
double the core of the ball lens 2 on the axial center of the free passage hole 9, therefore were 
inserted in the insertion hole 6 of the free passage hole 9 and this alignment is realized by 
inserting the ball lens 2 in a crevice 3, and dropping the ball lens 2 into the free passage hole 9. 
Moreover, after fixing on the occasion of an assembly with the adhesives 7 which slushed into 
the base of a crevice 3 the ball lens 2 of the ball lens 2 and a ferrule 5 which could either insert, 
dropped into the free passage hole 9, and was contained to the crevice 3, a ferrule 5 is fixed with 
adhesives 8. 
[0013] 
(Example 2) 

Below, the example 2 corresponding to claim 2 is explained using drawing 2 . 

The earthenware mortar-like taper side 10 of a ball lens 2 twist minor diameter is formed [ upper 

limit ] in the lower inner circumference whose circular crevice 3 formed in the upper part of a 

lens holder 1 by carrying out opening on the top face the up inner circumference is formed in a 

major diameter from the spherical ball lens 2, and is a crevice 3 for the lower limit from the ball 

lens 2 by the major diameter, i.e., the same path as the up inner circumference of a crevice 3. 

[0014] 

This crevice 3 is formed in the insertion hole 6 and this alignment of a ferrule 5, and the base of 
a crevice 3 is opening it for free passage in the insertion hole 6 through the free passage hole 
11. In addition, this free passage hole 11 is formed if needed by relation with the focal distance 
of the ball lens 2, and when unnecessary, opening of the lower limit of the taper side 10 is 
carried out to the direct insertion hole 6. 
[0015] 

If it is in such a configuration, the centering of the ferrule 5 and the ball lens 2 which the core of 
the ball lens 2 which touched the taper side 10 was located on the axial center of the taper side 
10, therefore inserted in the insertion hole 6 of the taper side 10 and this alignment is realized 
by inserting the ball lens 2 in a crevice 3. 

In addition, the ball lens 2 contained by the crevice 3 is fixed by the adhesives 7 between the 

taper sides 10. 

[0016] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the example 1 of the ball lens collimator by this 
design. 

[Drawing 2] It is the sectional view showing the example 2 of this design. 
[Drawing 3] It is the sectional view showing the conventional example. 
[Description of Notations] 

1 Lens Holder 

2 Ball Lens 

3 Crevice 

4 Fiber Core Wire 

5 Ferrule 

6 Insertion Hole 

9 Free Passage Hole 

10 Taper Side 
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DRAWINGS 



[Drawing 1] 
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[ Drawing 2] 
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